A randomised double-blind controlled trial compared three-day and 10-day courses of amoxycillin (25 mg/kg daily) in children with otitis media. Seventeen doctors from five centres admitted 84 children between the ages of 2 and 10 years. Symptoms and signs were measured on admission to the trial, on day 3, and on day 15. Mothers' observations were recorded daily for 10 days. Audiograms were performed at four and 12 weeks after the end of the trial. The treatment groups showed little difference in the speed of resolution of symptoms and signs, the numbers of primary treatment failures, or the frequency of recurrent ear infections. There were no complications in either group.
Introduction
Most children have at least one attack of otitis media before they are 10 years old.' This disease costs the USA hundreds of millions of dollars,2 of which a sizable proportion is spent on antibiotics. In England and Wales 15 million episodes occur annually,3 and most children will receive antibiotics. Although the present drug of choice in Britain may well be amoxycillin,4 the optimum length of treatment has never been established, but seven-day or 10-day courses are usual. The annual cost of prescribing amoxycillin for seven days for all children with otitis media is likely to be about C3 9 million.
For most infections the optimum duration of treatment is unknown. Uncomplicated urinary tract infections may be treated successfully with a three-day course5 or even a single dose,6 though much longer courses are common. In children com-pliance with antibiotic treatment for otitis media is poor, up to half failing to complete the full course.7 8 These facts, and the prospect of a possible saving of C2-2 million annually, encouraged us to compare the efficacy of a three-day course of amoxycillin with that of a 10-day course.
Patients and methods
Seventeen general practitioners from five centres collaborated in the study. They were largely self-selected on the basis of interest in general otology or clinical trials. Several had had experience in ENT departments.
Entry criteria and exclusions-Otitis media was defined as "that acute painful condition of the middle ear which the practitioner usually calls otitis media and for which antibiotics are given." Participants were told that the sign of redness with bulging correlated best with the presence of bacterial infection. 9 No effort was made to impose arbitrary diagnostic criteria or to attempt to ensure homogeneity of diagnostic criteria between doctors. Patients aged 2-10 years were entered after their parents had given informed consent and the following criteria had been satisfied: no history of chronic ear disease, not more than one attack of otitis media -in the preceding year and none in the previous month; no symptoms for more than a week or complications already present; no acute exanthemata; no concurrent serious medical problems; and no previous penicillin allergy. General practitioners completed a checklist of these criteria for each patient. Most of the patients were admitted during the winters of 1979 and 1980.
Measurements-Patients were assessed by the doctor at entry, on the third day of treatment, and between days 13 and 16 of treatment. The presence or absence of pain, hearing loss, blocked nose, cough, or fever was noted and the appearance of the eardrum recorded. Treatment failures were defined as patients whose rate of recovery was considered unsatisfactory by the general practitioner and who were consequently prescribed additional antibiotics on an open basis.
Mothers were given a diary card on which to record earache (a lot/ some/none), wakefulness at night (a lot/some/none), loss of appetite, frequency of defecation, number of doses of analgesic required, and the amount of trial drug swallowed (all/some/none). Compliance was also assessed by the amount of medicine in the bottle when returned to the surgery. Audiograms were measured four weeks after the end of the trial and, if abnormal, again eight weeks later. Testing conditions were not standardised between centres but were performed by trained audiologists attached to the audiology service near the patient's home. Children who were too young for standard puretone audiograms were tested appropriately for their age. The presence of clinically significant hearing loss was judged in the first instance by the audiologist or the general practitioner and later by two independent ENT surgeons, who judged a mean hearing loss of more than 20 dB at 500, 1000, and 2000 Hz to be clinically important. Patients were followed for 6-18 months after entry to the trial and further episodes of ear infection recorded.
Treatment regimens-The trial was conducted under double-blind conditions. All patients first received a bottle of amoxycillin syrup for three days. Children under five years were given 125 mg in three doses daily; those over five years had double this dose. They were then randomly allocated to receive amoxycillin for a further seven days (the 10-day group) or a matching placebo (the three-day group). They were free to use analgesics or vasocons-trictors providing their identity and dose were recorded. In the event only four children were given vasoconstrictors, so their use was ignored in the analysis.
Statistical analysis-The effects of treatment were sought by analysis of variance and covariance after data transformation when necessary. Appropriate non-parametric tests were used for nominal data. Recurrence rates were compared using survival analysis, and predictors of success and failure by discriminant analysis. The data collected by the doctors were analysed twice. In the first analysis data from the dropouts and withdrawals were included up to and including their last assessment; in the second, conservative, analysis the treatment failures contributed their values at dropout to all subsequent assessments, even though they had left the trial. Thus a patient who was withdrawn from the trial on day 4 with an ear that was still red and painful contributed a red painful ear to the analysis at day 15.
Results
Sample population-A total of 84 patients contributing 109 affected ears were entered into the trial. A further 75 patients were considered but failed to satisfy one or more of the admission criteria. Possibly many more cases were not admitted, for reasons which cannot now be discovered. Clinical features of patients on entry are shown in table I. Doctor's assessment-There was no significant difference between the groups in the speed of resolution of most of the symptoms or signs measured by the doctor (table II) . The exception was dullness of the eardrum (loss of light reflex), which was commoner in the 10-day group at day 15. It was also commoner in this group at entry, though not significantly so. No patient in either group developed a new perforation or discharge during the trial. There was no treatment difference in these variables when patients under and over 5 years and the five centres were examined separately. When the treatment failures were allowed to contribute to the analysis after withdrawal, ear pain was more common in the three-day treatment group at the final assessment. No other differences appeared. The subset of 45 patients who presented with red bulging drums was examined separately but no difference in outcome could be detected whatever assessment was used.
Mothers' assessment-The rate of resolution of the symptom of earache in the two treatment groups is shown in fig 1 . There were no significant differences between the treatment groups or between the centres for any symptom except the frequency of defecation, which was significantly higher in the three-day treatment group on day three only. Audiology-At the first test significant differences appeared between the five centres in the mean hearing loss over the range 500-2000 Hz. The mean hearing loss over this range did not differ significantly between the two treatments in either age group, nor did that over the range 250-8000 Hz (fig 2) . Eleven of the 35 patients in the 10-day treatment group and six of the 35 in the three-day treatment group were judged by the audiologist or general practitioner to have significant hearing loss at the time of the first assessment and were seen again two months later. The independent assessors considered that 20 patients in each group had significant loss at the first visit. Fifteen children attended for a follow-up audiogram three months after the end of the trial. Three out of five in the three-day and six out of 10 in the 10-day treatment group were judged by the independent assessors to have appreciable hearing loss. At the time of the test, two children in each group had colds, blocked noses, recent recurrence of otitis media, or other reasons for impaired hearing.
Recurrences-The median length of follow-up was 12 months and was similar for both treatment groups. Of the patients entered into the trial, eight of 42 and seven of 42 in the three-day and 10-day groups respectively had further attacks of otitis media. Five of the 33 patients taking the three-day course and who completed the active treatment had recurrences as did seven of the 38 in the 10-day group. Most recurrences occurred within 12 If the economic objective of this tri4l is to be achieved the evidence must be sufficient to alter the prescribing behaviour of general practitioners on a large scale. Before this can happen they must be convinced not only that we studied an appropriate group of patients but that we effectively excluded the chance of serious complications of otitis media being more common in the three-day treatment group. The frequency of such complications as mastoiditis and meningitis in a conventionally treated group without previous ear disease is unknown, but it seems unlikely to be greater than 1 in 1000. For a study to be 90% sure of detecting a doubling in the frequency, significant at the 0.05 level, at least 50 000 patients would need to be studied. Such a trial is unlikely ever to be mounted, so that specific reassurance will probably never be given on this point. Indeed, although the decline in incidence of complications has been attributed to the coincident rise in the use of antibiotics in general, there is no proof that this association is causal. The view that all children with otitis media need antibiotics has been challenged.'2 13 It has even been suggested that the use of antibiotics is an important predisposing factor in the development of recurrent infections."4 Antibiotics may also do harm through their unwanted effects.
The results of our present trial suggest that there may be little important difference between three-day and 10-day courses of amoxycillin. Within the sample of patients we studied a number undoubtedly had a self-limiting disease which required no antibiotic treatment at all. There may also have been a group for whom three-day or even 10-day treatment would have been inadequate. We cannot, in retrospect, identify any of these groups. Nevertheless, most of the improvement in symptoms clearly occurs in the first few days. We suggest that patients with otitis media who need antibiotics should be treated for three days only and then reassessed at about the fifth or sixth day after starting treatment. Only those whose rate of improvement is unsatisfactory should have antibiotics for longer. The relatively high frequency of hearing loss in both groups three months after an episode is not unexpected and emphasises the need to follow up these patients until hearing returns to normal. We have shown that this form of management is practicable in British general practice and could save the Health Service over £1 million annually in antibiotic costs without reducing the standard of care. Whether overall savings would result from this policy can be determined only by a full cost-benefit analysis, which we have not attempted.
Introduction
Patients homozygous for 3-thalassaemia die of anaemia in infancy unless regularly transfused. Each unit of blood contains about 200 mg of iron, however, so that patients treated only by regular transfusion usually die in their second or third decade from the chronic effects of iron deposited in the myocardium. Early attempts to control iron overload by daily intramuscular injection of the iron-chelating agent desferrioxamine showed that iron excretion would balance iron input only when the concentration of iron in the body was undesirably high.'-4 When the drug is administered by slow subcutaneous infusion, however, a given dose is more effective and larger doses may be used; hence this approach may more successfully control iron overload.5-9 Regular parenteral infusion of desferrioxamine is cumbersome and expensive, and it is therefore desirable to know whether iron-chelation treatment measurably alters the survival of patients with transfusion-dependent P-thalassaemia.
In Britain children with P-thalassaemia major were first given desferrioxamine in 1962, and since 1967 some have received daily intramuscular injections amounting to an average of about 4 g a week, in the hope of postponing or even preventing cardiac death.' The numbers of children treated with desferrioxamine have increased steadily, though many at first received the drug only intravenously at the time of transfusion or in infrequent short intramuscular courses that would not be expected to achieve a net iron balance in a transfusion-dependent child. In the late 1970s, as a result of the gradual accumulation of evidence for its value, practically all patients in Britain had begun regular subcutaneous infusions of desferrioxamine. We present details of drug doses and survival for all patients
